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(54) LIQUID CRYSTAL DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal device which can reduce influence affecting 
display characteristics of the liquid crystal device 
even in the case of applying rubbing treatment to a 
thin film on a substrate having a plurality of columnar 
spacers, and its manufacturing method. 
SOLUTION: The liquid crystal device is composed 
by holding liquid crystal between a pair of substrates 
having aHgnment layers treated by rubbing 
respectively and at least one substrate has a plurality 
of columnar spacers which the each part abuts on the 
opposite substrate. Then, the each columnar spacer 
has a shape in which a cross section shape has an 
vertical angle being an acute angle in a surface 
parallel to the substrate with each formed spacer, and 
the vertical angle is disposed to be turned to a 

downstream side in a rubbing direction of the alignment layer possessed by the substrate 
Therefore, in the area of the downstream side of the columnar spacer with respect to the 
rubbing direction, the area where rubbing treatment is not applied takes place hardly. 
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*^o6 omm^x'hh^h^w&t-fhm^uzmL 

t mmt-tm^m i tfcii2^zim<Dm^B^m. 

i^mmm<DmiX'h'yx. ti>-^. mijcDmLcon.m 
fmmizm-ttmm-commizm^^tix\>^i z t 

\,znmhn\pmMi^L. 

t h-'ifmf&^iix\^^tzt^mibtmsmiT] 

m. 3 (r)\^-nii)Hz§m<^mikmw., 

mme i m^mzm^tiimm i sfis^* 

•ri.mi««t, Huiaisi«iii:3Sii-ti.:^i6]tgft-r 

imcom2mm?:^i-tm2mut(7)Uzm^^:m 

ix^j:m^Bmsx'h'^x. 

msmimm^zii. mimimmm&mizy^i'y:/ 

m^mi] mznf^i-imimRiii:v^m2mm 
comizmi'Bm^bx^j:'^. mmffi^mk. mmcor 
-mt. ms5MmitmfiT-m(^^i.zMmix 

mikmmx'h^x. 

mi^ims.izii. mn^mtfziiT-i'^^co^^Tti 



bm^nifiiiifzm^^mMmm^^ti, -^m 
im2m.izm^-timm^^^^'-'>rb t:Mmi 
zbmmbi-m^Bmm, 
[18*118] mziii\^timim.}5xvm2m. 
o^t?Rf9$-sfe^tLT=5ro. mw^<r>mmb. mmf 
-mb. mti'^mibmmT-mco^i,zn!^ix 
nmwzmmmmaxr/x^ ^•/^yym^b^s.m 
mmw-x-h-yx . 

i'bfi^n:}]mzy\^'yi/>i!mfim^tixm. 

'Mm2mmi. 

mimmmmizn\^t^nf^mmb , 
mmmmmm±mmmmizmi-mmoib, ^ 

i.zm&^fi. -ummm 1 ^[z^^mthmwL(7iW^ 
x^-^t i9.mh z b mmbtm^Bmm. 

mmmmmmnyzmMi^tm^tx'h 0 . 

^mT^m^zi^^^xuizbiwskbtm^mer} 
m8ff)\>^-rtii)HzmL(^m^m. 
I m^^m 1 0 ] fflstc^f i6]-r 1. -n<Dm.(^mi,zm^ 
imix^j:im^Bmm<r>wk-jjmx'h'^x. 

s mmmm^mrz ^ ^t-tm^tx-h hw^<nit 
■i[kx^-^imm-i>:^^-^T^^^b . 

hzb mmb-fhw.^Bmw.cr>mwim. 
{msm\i\ m'Ki.znm-h-n<^mL<n^izm^B 

mx'h-ox. 

^^^r< b ij-ifcomiizm^mm^-^im^th 
x^-^mmxmb . 

m$.mnzy t'ymm^m'ty t-y^^xgt s-^-l. 
mMy ^^y^fumza ttl. y ^yyiTi^li. m^y t'y 

^umzn ixmm^x^-^(^Ti^Mm<r>mmiz 
mmmimmti x 0 izm^^tn z b sr^st-ri. 

(coon 

imm-tmm^] ^ma. -Mcomm^zm 
^Bt:m Lx^j:miBmut3i:if^<^mk-:^mizm 

[0002] 
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[00 0 3] bZbX\ :i<ni.ot£W.¥nm^m.\,zii\^ 
tmx^-^^:. ^^m(7):kXizi^-lZ'^n^^l<7) 

timmx'f)h^j:k\ m^c^^mm^tz. ^zx\ 
im::^'<^-^l>zittX . -mm^mmk<7):^^- 

v-^-iT(r>mR±izmf. mi3com.i:^^^-V(7)m 
mzm^it^zkizx mmmm.t:~mzu-^x 

[0004J 

[ 0 0 0 5 ] m 2(i. /N°-y v-yv h y 1^xmff)W.^^ 

m.<r>-'-}i(7ym5ommi)^^^tzm^<n^mmx'h 

HHtc^-r i 3 ;coa«5 0±C{i, 1ti5:<7)^ 

BMffi5 0 nmhmi±.t.zm^wzmicry^ 

(HI 2tl3V^T{iKi^r*$ixTV^|,) i:3^ 

■ri.cfcoi=jgfi)t$it> ^^rmit,zj^^^tifzmmMm± 

ti'^-^thmmtm'^h Lxmrn-fh^o^ztt-ox^^ 
h. mmm^^nhmmmi-commiz^^i 
izmk(r)X^—f 5 0 2 *<ElS$fi. <^x^~^ 5 o 
2co±[S (01 2t±5(tl.«^l?H<Offi) {iWlSl-r^S 

(Dmm^^tifzm.5 oii. Mim^zx-^xmhti 

[0 0 06] zzx. m.5 oimotwmmznix 
m'^(^m'i^Mzy\::yir>m^mm^imM 

mco%9tii. mx^-^5 0 2rMif&iioiz-jii- 

0 2^mm-it. i(r)-^^tit:^9ti±7t<7)mzm 

x^-^soiaimmzmMthzki^x'^-f. z 

co^m, yt'y-/1jmzniXx^-^5 0 2(DTm& 

(T^ma. mi 2 ^zn^^xmmm-^tifzmm ) t{4 y t- 



fcv^^ ) iz}5\^xim^aimm(oijmzu\^L^^^^ 

[0007] :^mii. aimm Lfzwmizm^x^j:^ 
tifzi><^x%*) . mffix^-^^^t&^mJimfiS: 

iz y h-yyumm-tm-^x-h -> t i, , m¥B^mcr>m^^ 

tixr/^mmumimi-^z timtix^^i, 

[0008] 

mmmmthfzi^c7)^m ^umm^thfz 

if). *%BH(i;. ^^yt'y^Wi^^M^ixtz~Mcr>m. 

mm^uim^Lx^j:miBm.xh'^x , iJ'^^r< t i, 
mmizmmm^^tmntzmAtr^t^m^x' 

COyt'y^^ljJ^T&mM ^X\'^tZt i'^WLbtm 

[0009] t-^f'hm.^B^mzi,ii\f. "mtniWlkx^ 
-^im^^hfzmMzn\^X y h'yj5^«MSr*fet»^ 

h<n^'^m'thz'tif'X:%h, 

[0010] ^fc. *ffc7)^HM(3ct^^cO^*, # 
tt^^X'^-- 9-<50]I:ftO^lSS:0Sj: 0 i>:^^ <*>'?6 0 

s.vj.Tconmt Lxwr^t,zmi>zmm\^mmcom.timi 
(>ix^zttimE^tifz. m-yx. ^^^x^-^m 
n(^nmi. o&x^i,izt<i}^-:>6om^jTX'hiz 
ttmtL\,\ tfz. iimmiziiuxii. mmmm 
m^m. utm. mm. -K-m. w&ttzM^'o 

[0011] tfz. ±w^^>'^°v y ^xm^ 
m^Mizmmttz^-^. •t^j:h-h. -ij(ommm& 
nmzm^i-^micommi^L. rnn^mmmm- 
t(om^<D9M^z^tiif^izm&t^m^cr,mmi 
^tm!S.titz^. mm^x^-fi. ^>^<t 
h-i7mu±(^mMm^mmm\-<7)mwx'h'ox. *^ 
mijcomm<Dmmmmmiznf^-t^mmM<r>m 
mmfS.tizbtmtu\ zotizbizx'o. ft 
^x^-vimi'Tfzz b izimtxm^B^miommii 

[0012] mmmMizi^. ±.M^mt:7^7-^y 
'7h*j^'xmcDm^Bi^mizmmuzm^. -ttsh-h, - 
-H(nmLifim.<^x^ •v's-y'/m=iriiiiXfmL<mm^ 
mi^L. m)j(r(m.i:i^msm^m\,znmm^ 
mi^thm^bLtz^. mtm^x^-^t:. luis 

mi. itz\m%im<^mw.<^ohmiimmm&bn^ 
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^^mmx-h-yx. mt^imsi.^z\i. mi^\mm<m 
msn. H>ne^2»Kt-a5**s«i-2.i^ott4^x 

[0014] *>*>l>?S^BJiati^itf, y\Lyyi5]^\,z 

n Lxwikx^-^<r>TmzimLm.'mm. i tim 

[00 151 ^h^z. :^wm. wznmh^im 
w.i5i.x/w,2m.<nm^zm^i>^Lx^j:'o. mL<^^ 

oy^\<znmLxwm.'^tiim^mkx/x^ y^y 
i^m'i't^mtmrBmmxh-^x. mmimmiz 

izy\iyy'>mtm^tixi3'o . Si^tc. mmim. 
{*, mmmmtiXt/:^^ y^y^/m^Ft. mmm 

mz'mthw^<7^mk:^^-^t ^m-th zt^m 
vkbtm^nmm.t:WSk-fh%^(^x'hh, 
[0 0 1 61 ifc, *%Bfl{4, ffl5t>f^r6]ti.isia« 

fcJ:lA'^2»^«i?SB^a^gl5j$L-C^0, ItiSlc^^ 

m},znj^Lxmm.^fd-zmmM^xvfx^ -,^yy 
t i^mm^mmx-h^x. mtm. i »««4, 

hm-mmzy\^yym^ifm^ixx^'o . $<^tc, 
^w^2mii. m%mmM\.zfimmmnMh. 
msmmwm±<mmi.mkznmhm.(r) ^ *> , ^ 

[00171 zix(>m^Bmm^zi5^^x t . muz^ 
mtmm. mmmiS.^ixhmm^zmm^mm*mm 
t:mx^. zcoa^^. m^ms<7)m^mmm^j:hti 
s c7) s- Bmt s i t # t V ^ m^t/^h h . 

[00181 tan. ±ie<7)i: 3 (c, yh'yyij\^^zMl 

x^^x^-^cr,T^Mmmmm<&M. i^j:^m^b 



^j:m^zmmmm^mnfzhmm^tim^x'h 

yh'yy:fj\^TWz\^\<^Xi^^mf^btlcOtimt L 
0 . y t'yy:f]Hz^ LX^m^x^~^<7)Tmm<7)m 

mizi!m\^mmii^fiAtt(^i:^mti ^ t ifix% 

[ 0 0 1 9 1 § (>iz^ ±ss.mim^tht:i^. 
It. iismzni^i-t-^ff)m.<omizm^Bi:^ix^j: 
I'mm-commtrnxh-yx . ^■>=5r< t^--fi(^mm 
t . mmmt«^T€^j:mizmmm]BmmAtci 
mn t:ti-mitxhimm^^xK-^i:m^'ti 

mijm^m^-tii^c^x'ht. 
[0020] f}-^^iifmi<zii^x$mwzm^Bmmiz 

<7ymmizmii(^mm^m.-tiio^Emti z t 

Zbti^X'th. 

[ 0 0 2 1 ] iJt, ^wm, mmznmh-n<r>m 
muzm^iw^^LXKc'o . m^mmi^thm^B 
mm.<r>m&mx'h'>x . '}f^j:< b t-^roa«Rtciffla 
(Dmkx^-'fimmhx^-^mmMb. -mm 
mzyy^yymk^m.ty^^y/iMbi^L. miy 

iiy^^xmizmh y b'y^:^riin{i. 'my t'y:/:tri6i 

^znixmiz&^x^-^(7)T^Mmcomm^zwiiim 
5i*^"fiB-ti. X 0 izm^^tii z b ^mbt^m^ 

[00221 i -yxwm^tifzf&^miz 

Xixii. y^'yy:)jmzMlX^^x^-'fcoT^M(7) 

mm^zmmmss.^tiizbi}^^j:\<\ t=5:i^*>, rzbi 
i&m^-^<7)TyMizmi\^mmm^ifcm^x'h 
-oxt. mmm^^tii>mmi,z'^wmm^mmifmh 
coimt^zb^^x'^^i)-^. m^^m<ommiiti^ 

m^j:i:>tli,com<'Zbti^X'tl. 
[0023] 

f{4'3r<. :^m<^^m\HX'iSMi,z^^mx'h&, 

[00 24] A-.-^imtmm 

A-i -.^imimmm^ 

ii'. :^mncomimtmmizi^m^^s:(7)m^^m. 

[ 0 0 2 5 ] 0 1 «, i}^iphm&ms.mm<7)~uim 
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^ 'v9m^zi:'>xm^^tihmkmix'hh. =srfc, * 

mmm.iZii\^Xit. m^SOhLXST^ (super Tw 

isted Nematic) SWtcoSrfflV-il. t Otfl. . 
[00 26] a«l Oc^rtiO (fc^eSOffl) 

mm&-^Hzhfz'>x . ^^<7iWk<nnMi o i a^x 
rmzm^^ixx^^h . dconi® 1 0 1 (i, mt 

\.iWnMfAX'hh I TO (Indium Tin Oxide) ^(Cj;-:) 
0c7)«ffl{i, 0 2\,Zii^xmh1xX^^ 

[0027] -J. S«2 0 cOF«>Hi^ffit«i, S« 1 0 
m^^tt.tzm.<r)%Ml 0 1 (0 1 * 

«i:SB::^|ti]) «ic«7)«ffi2 0 
tJ^fi)c$ixT><^|.. ;c7)1tStOSg20 1 ITO^ 

mzi6\^x\i. muiooip^mmx-h-yx . #11112 

0 iora£7){ia{c:igc^^ft«x'<— 2 0 2mm^ti 

0 2im^^tifzmm2 0ff)mmii. mm om^^ 

tffz(Dtmmcom}^m2 0 3i,zX':>xmhtix\^i, z 

cr)Xo^j:mmzi3\.^X. iif^m2 0 3lzX'oXmhiifz 

9- 202 co±M*\ mt< iBifiiii 1021:' 
ztuzx*). mw.iotmm2ot commm^ *^ m 

[0028] z<7)x ommzti^^^x. ^mmsizmx 

^tit:m^3 0ii. m.1 0im/2Q^zmm^iifz'^ 

mi 0 liiXlf2 0 1 tM^>«E*^'EnJD§iiTV>^l,^*4 

■^izii. ^m^ioi3Xt/2ocr)mmimmmmio 

2i5llf2 0 3 izm^iitz^ ^yy>m<ry)i\^i,z^ tx 

\<zmmik<m,Wimm%-f^<. m.iWomm 
i,znLxm^ixiwmi\^o . -u. mmioitw& 

\^-thmmzhim^Bii. mn^tifzmEi,zmtx ^cr> 
mm^^n^^itt^. -ttch-h. mm o±co«ffii 0 

1 tmm2 o±<om®2 0 1 tti'^-^thmLtK mm 



hLxmm-ti><^x'hh. 

[00 29] I12{i:. W^20^. SltfettS 

A- A' mt^t:>mtz^mmx'hh . ^13, isiiit:fci,^T 

{i. msil o±tm§ix^ffimcomffii oimm^z 

fcftS#tt^^X'<— 9-2 0 2(i. »IS2 0±<03*>, m 

a^l 0±tffM§ix/iBffil 0 1 t«f6]t-|.^«J-:Jli'h 

cr>mmzm&^fih> ^^^iz, ^ti^xK-^2 0 2 

(Cfc I , 4 1 ffl(7)ft^^X'<.— tf 2 0 2 

:^^-^2 0 2co^tmt'tm&tuz^'^) im^ 

[ 0 0 3 0 ] ;^t\ 03 ( a ) {ia«2 0 t W^ffl 
tCfc(tl.ft^^X^— 9-2 0 2c73K®?^^^^^-r¥ffi0t' 

*> 0 , ( b ) ^m^x^-^2 0 2c^igmHT'*i> . i 

ixh<Dmiz^txoiz^ ^mmmmi^ziiifii^^x^- 

■7-20 2{i;3LWtt<7)7^Hic"C"35 v . x<omM7}''^m.2 0 J: 
tcl3I^§ni.-^r, E[6]li2 0 3tJ:oTSi5ii/i±ffl 

9}K mmizmmi o 2tcj:o-c?i:btt^««i o^ 

^^-2 0 2{i, '?-c0KfflJg«{C±S{t-§>lAi:O<0]I^<9*^ii 
[ 0 0 3 1 ] iiT. 02{^*3V^T(i:, i!l*i]Ifl2 0 3*« 

LT 6 OJS(O^Sr=5r-ri6l# {=9 h'y^Jra*i^§ixS« 

X. 04 ( a) aXlf ( b ) mmiX. ±127 1>/ 
[ 0 0 3 2 ] 04 ( a ) ti^-fi: d tc, yh'yi/^t 

(i. 7f>^-^5 (>'^'7^^J) eo i*>^##ft^>iiyiRa 

ttc7)h'7A6 0 0S:lH]te§-lirl>C:i:t<tO. SK2 0± 
tCJ^J^$nJtE|6lBg2 0 3 S:±ie7hV/^6 0 1 T- 
*[fi]t^l.5!!;St-$)l.<. ^if, K7A6OOSr04 
(a) t^t^l^J (B#ltlII'3) {Clfi]iE$^irl.Ji^2r;B^ 
tht. ±^Uv:5t'y^^:^ri6]{i04 (a) ics^-r^i^i 
i:'5r5, ■f^ri5t>. 7t'yi/:S-(6ii:{i9t>^?B6 0 1 
£7)^*^^^ 2 0 ±T-3ltf [6] # T'S) 2. i: V ^ -5 h *^f# 
l>, *Bfl«W{cijV^-Ci±, 7b'>-^-^6 0 10^ 

\^y^^6 0 ic7)^;6iiit^:^|tij(0Taffl!l^ r^h'yi/ 
:^rifi]coTirL{ij tm^. oiO, a:^2 0cr)^fflt::fcv^ 

^1j[P\<7)±^mt tnh . ^Wtixff . K 5 A 6 0 0 com 

l£*i^<^±»Sil*^'5 t'yi/:frie]co±Di[lilT-J) . A 
6 0 0c7)ii]!!s:^ri6]<7)T?Ti»^7t'y^:^i6i<7)TS[ffl!iT'*> 
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[00 33] i/c, 14 (b) (4. £«2 0c7)@HffiIll2 

0 s^izimtm^B-i^f's 0 icoytm^m.mzm 

tmX'ht. =6rfc, |5|lltt5V^-C{4, S^?8[^i^3 

miZTii-rx 0 iz. m^Bi^'Fs o i ii^R^<7)mm^i 
o^^i^tT7t'y^/:^rI^]^=^Bt^t^g (r\y^)i'Vn. 

04 (b) tiDV^T{i;:ftSAi:'*$iiTV^I.) SrtoT 

y-}i^tm.§is9f=i-3oi<^mkti,zi.nxWitixtinj^ 

[0034] 02 tcS-t ct 0 *MIJB®{:fc(tl.^ 
a^^^'<-^f2 0 2mnoii. yt'yyijiiicOTm 
izi^<Xom^^tih. zott^itizi:*). yh'y 
^*l^tc»tT#tt«X'<.-Hf2 0 2(0Tm\ (WT, 
mz rttflf.X'<— H-2 0 2iOT?Iia'j ) Jc*g2f6] 

[ 0 0 3 5 ] A- 2 : JRa^SiOlSJt*^ 

t-t. mi2o±iziTO(7)mmmm-^tt{>i,z. 
::tiiJ':i^-~y^^-tizti>zj:'o. mm<^mm2oi 

X. ±fe^«ffi2 0 1 *%M§flfca«2 OCO^HIC, 

^'Sr^ra. mz. mmm^mss.^fifzmm<^m^. y 
th-^xi'izX'^xmo, z(^yth-7x^^zii, mm. 

9-2 0 2*<ffM$^l-&^#fiEtcliPffiJS 

mtzmntf^. mzm^irihWyy>m.(r>y\zyif 

[00 36]g^v>T, 7*h-7Xi?lCj;oT?it)n/::a 

WL2o<rmMi,zmmi^L. Wiummznmm 

0 1 3 iZTT^Lia^i^nmiX^-^ 2 0 2 *«m 

Sits. 

[ 0 0 3 7 ] ±Ml<r>l 0 tcLTiil!c<omSs2 0 1 
ioi:UW^<rymiX^-^2 0 2A«$ii.;t««2 0 

^m23mm-h, zcom. m^^titzw.^m2 3(r) 
mmizmx yh'yy>m^m: m*wic(4. 04 

(a) tC^Uciot;, «!^2 0^S3ffi[fiI(i2 3W« 
ESr, VyM,60 0lzm^i'rhtit:yt'yi^^eoi 

x'-^ijmzmi. zzx. ^mtmmizmm^:^ 

^-^2 0 2ii. y\zyi^1j\^ff)T^mizmnt:l'm 

d^r^thm^bt£nx\^h . ii-t-m^bthzt<^z 
4 0,7 \Lymmz^, Lx\::XTm^tmhixh . -r 



sijutstttt^'^— 9- 2 0 2 s-aig-ri-ii, 7 tVi^^p 

<^«lCO^{4tt^^X'<-H^2 0 2 SrEDStl. J: o 
9-2 0 2<7)Mfi!lt~^§ii-5i:tt>tc, 

^-^2 0 2imi^Lfzmz\t. Z<r)--^^ixfc^if 

*ll]5fije®tc4n{f, tt^^X'^-- 9-2 0 2(c^L/i 

y^oatic^'^-^foiis (03(b) {zauxmrn^i 

— 9-2 0 2<OT8iEffl!ltlllOj2.tf) . CKOiSS. 

— 9-2 0 2c7)T?ii!ffl|c7)El^^2 0 3T-J>-^Tt>, 5b'> 
^^liiT)^ ^^Wl^t*' J ^ V ^tDTJ) 

S. 

[0038] «^ 1 o±tci, . lilt nn<r>TM 
l,zX 1 0 1 is ItAlcpj^ 1 0 2 SrffM-ri. o c 

»K2 0±t:«4a*^X'^— 9-2 0 2*«§iX^ 

mo2imm-h^(^y\^yyi5m. ±fss^2o 
^imm.\,zi5\^x\t. sTnm<^m.¥Bim\^x^^h<n> 

X\ ±Si^2 0<^y \Lyyij^ {nM20(m&]n 
\.znLX(>Q^mi-^j:^]^) fc*fLT9 0' m.2 
AO' (rm^^ =5rt^i 1^ ^z y \Lyym^ifm ^tih. 
[0039] mz. z d LxmfS.^tifzMmmi: . mm 
1 0 1 1341X2 0 1 mi)m^^titzmm\^'ti ioi.z 
i^-fumifixM'O'^iT^tt. ^ix. mmimx/ 
>—)umz x^xmt iifzmmiz^m^B 3 0 mix^tu:: 

[0040] CC04 0 ^z. :^mmmmizxtni. a^^x 

^-^2 0 2m&^ix.fzmi2 0±^zyh'yi/m^i: 

m'm^x'h'> X t , mmf^mmm t^t'^^ l^v ^ 
i]-h. i)-t-^mw.i^mmcr)%±izmtxm^Bmscom 

[004 1] ^t5. :^^m^izx hmkizxins. #a 
^x^-'ir2 0 2cr)mnecon^^o' 4 0i;»c#<6 

0* &,TX'him^. a^^X'<-Hf2 0 2<7)T»c«4 
fz. %^X. -mdii. 0" J:'9:«c#<60° iaT<0:ft 

[0042] A-3 ■.w.immm<^^m 
<^m 1 >±sm&mmi>zt5\,^xii. ^^-y iyr-? h v 
7 m.m.i^^m:m^^ Lx%m^m>tzf)K i?mm. 
mix%h(r,\tm-^h^kzmt:>fi'f. mm. r^r 
h 'J ^:^m(m^^m)izhnmzmi^^x'h 
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[004 3] msiz^iktxoiz. r^f^y-^Y'i^x 
\,z'm.<r>i^m. \ 1 i*^ii4tT?g)«$ni.tfct.t. 

Y (JiJ) :^ri^]t1iiccOT-:J'^ 1 1 2*i®ftL-CJg^$ 
ill.. fLT. ^$111 1 1 tT-mi 1 2t<?)^^ 
^tti, X-^ •yf-y^'S^ 1 1 Si-ftLxmmMl 1 

*^^Mtcfcv^r{±, s^i^a^i i±^7)ii^i6i 14 
^^msn/i^^j-w^^fi^i;, attx'^-- ^2 0 2*i 

mSiil.. ^rfc, [illUcfcv^TJi. ^^fclll 1 1 fcr 
-rJ'^l 1 1 2 t*i2!5lltl.M«tCtt<«;^^-'9-2 0 2** 

mt^mx-hh. 

■'f2 0 2{±, iMimimtmmtmm. ^mmmm^ 
mtihmnei^ntm^x'h'o . mmizx 

r,xwhtifc^^ cr)±mf]K M\^mu(Dmm iXKimm 

fig§i^TV^S. ^C>iZ. iM^-ttttX'^— 9-2 0 2^11 

moRifi]^CDy\i'yyi:\^ (MS 'p(D^(PX'^t1o\^) 

[ 0 0 4 5 ] :^^mmi,zi^&T^Ti r'7hU^ 

:^mm^ammii.. ±tmimmmmiztnimM2 o i 
mi&thxmi>zKx.x. mm<D^mi i mxr/r 
-mi 1 2, ;^'f >y^y^S^i 1 3^/otX(cii«is 
ffil l4^?g^t^Ig^tf3lfctcJ;0M^^tgfSi 

[0 04 6] ^/i. ^^JgCTtCtJV^TfiSlMl IC 
t2 0 25:J^j«-rSJ:3tt^**. iiitcIS 

^>-r, ^fti^a«2 ItcfM-f SJ;3tcLTtJ:v^„ 07 
{i. 2 0 2 ^J^«L^c«l^««2 1 Srjgfa 

mx-mtixtzmm) 02^ 
mfS.ix{>i\\ 

[0047] $<i{c, I16fcj;t^ll7ti3v^-C{i, 
Uc*>\ 2JS^^S«0X-f •/^y;/^^ (0iJ;c.{fTFD 



(ThinFilm Diode) ) ^fflV^Tt^g^B^atCt . *l&HJSr 

[00481 <^ig0iJ2 >±ieiiMMlCiJUT{i, E 
fteoft*^X'<— t2 0 2S:tFiJ^L;t*^. tt^^X'^— t 
2 0 2«7)jett(i::ixtlS4>ix=5ri^. mnxhm 

nenK yii'y:}^:^\^<7)Tmnzmtm^x'f)ti 

-^2 0 2(7)m^(7)Mi¥minitmx'h^. =5:^, 07 

izauXlt. ( a 1 ) J^M ( e 1) m^mX'^-^2 

0 2mmm^^mtmx'ib*). (a2):fbM(e2) 

[0049] BfffiJ^«*^'BgZ^jaZ:^J^t 
^l.^ttc7)ft^^X'<— 9-2 0 2 (07 ( a 1 ) fciy^ 

(a2) ) mmm^ti^uLmt^j:iBA^<7)iSE^x 

^-■^2 0 2 (07 ( b 1 ) fcil/ ( b 2 ) ) , ti^cli 

202 (07 (c 1 ) aXX/ (c 2) ) 2:fflV>|,iti, 
X'tl. 07 (dl)fcJ:tX(d2)fe:5^-tJ; 

d iz , Blfffi»«A«^ i: =5r S tt^^X^— 2 0 2 Srffl V ^ 
TtiV^L, 07 (el) (e 2) iZ^tX^ 

iz. mmm^ii^-^oti^m ( i^commt. mmmm 

(c|fiI*>o-Ci!]ii:=5r4 2*c^ali»i:*»4>^^S0J^S:V^■5 ) 

t^rl.a^;^'^— f 202^fflv^Tt>J;v\ ^ris, 

^Lxm^^tihnmT^j:< . a7 ( e i ) fc^i^ 

( e 2 ) t^^l-J; 0 1 , 2*OftiK*«2SIILTjejigS*l 
[0050] ^rfc. Ja±0«S^t^^#a^X'<-^f 2 0 2 

fc(tl.II:ft^S:, 0° X'Oh^^KeO" aTcon&b 

■ti>^ti^ntu\ fzfzt. 07 (el) axx/ (e 

2) t^^L:^cjettcoattX'<—t?-2 0 2tCj)->-C{i, 0 

7 (e 1 ) iZ7f:txoiz^ mizmhmizfimti 

m^t. i^Lcr)2i^cr,^^ bmA.fz2:^com.mzX'^X 
[005 1 ] B ;m2|IS6je» 

mz. ^^m(om2mmmmiz-:>\,^xmm-t^. 
mm^z^m^mmii. -ijcDmmzm&^ixf.z^^x 
^-•fizx ^x-M(omm(o-t)i-^^ "/ rff)i^-'iti:m 
s.^Tii±iam 1 mmmmt mmx-h s , l*^ L=5r*^' 
:i?^mtmmmi^^x^-^ii. xmmimm 
mizi^m^x^-'>rtim^j:&{iLmizm^^ti^xd 

[005 2] zzx\ m^B'r/i xru-^mtixm^-^i^ 
tim^^m. t^j:hh. mm^mi^mizm^ti 
mmimm^hi^^r^m&mmizh'^xii. 
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VMM Ltz^^X 9 ')-V\.z\m-tl> ct a t^ToT V^S 

\.zv>^yy%m:%'r%^^.hh. ^m^mw-t. 

f,zm L-tz^\<z , i^^zmta^^mth ^ t t^x-^ 
I. ^fc. ^^mmmmizm^xii. ^^wn^r^r^y 
^ h 'J 9 xmrn^ammizmm uzm^m^zmmrM 

tbl. ttz. Zcr)mm:mizii\,^Xii. ^^tLXTN 
(Twisted Nematic) a<0t(7)SrfflV^:S ^jCOfc-f^. 

[ 0 0 5 3 ] B- 1 ; m2mmmmcomfSL 
iMii^i^^fz^com^i^st^mmx'hi, =5rfc, m 

8 izmi-^m<7) 0 *> . frSH 5 ^ii-f I. 

T-;?^! 1 2*^®4^^^r|ii] (Ytt:^|6)) t7t>i/ 
[0054] *^tSmtt5V^T{i. B*«ffi 1 1 4 15| 

y\^yi^:B\^tn-(r>tmzm^-timmi,zi&^x^- 
i-2 0 2i)<m^$fii. mm-ttnf, aigmffii 1 4m 
±^miMmmx'h o t , ^ t y i/':^!^]^^!*^** 
ffii 1 4tii^i^j:^^mmz. 0 2*>' 

\^htcib. Ymijmzm^-t h mtrnz^wi^x ^- 
ti>i)^i,^wmmz%tE'th'T-mi 1 2**m$ 

il/i^JSta«S>^^— 9-2 0 23!)*m§fl^*I^^WS^ 

[0055] *^)lfeJgmtCt3UT{i, ttl^;^'^-- 9-2 0 
2i:LT. Wmi (dl) feiyf (d2) tS^U^'t 

mm^a^-RR^ffiy^nmx'h*) . ^RijHzimti 
-if 2 0 2«o±HA>\ ^^aisi 1 t«i6]-r^)i^f6]a« 

2 ( J: OPfffltii. n\^mm2 1 ^S^Elfil)^ 

[00 56] *lim'itc^-5?S^iSiOl?Jt:^a{i. 

±fam2»WfMlc^§JSB^BgBi:l5]afc=5r§/iy). 

mm^j:tmi:'M«&-th, bz^x\ :^mtmmizm 



mm. T-mi 1 2. -/^y-zmn is. 

B^Sflil 1 Ai5i:lf'miX^-^2 0 2WJg)^t$n 

11 ct 3 ^z-^Hwmm^mmixh 1 1 
hiz. mm'mmiznixy\^ymmim-rztiz 

x^-- 9-2 0 2{i. y\zy^1j\^coTmz^ntzhm 

nmm-thXom^^iixu:^f.zi^. ±tmimm 
mmt^m. mm^x^— ^20 2<7)Tmzmm\^ 

:mmmizxini. ^m^x^-^2 0 2ff)T^mco 
mmui. mmmi i4*«L^v^j:3t^§n-c 
m^~. mtx^-^2 0 2coT-m^zmii 
j^mmm^^iifz^'^x-h -^xt. z <7)Mm!^mm^ 
mmm (M«mfEi lAm^^titimm) ts-s:: 

[0057] ^fc. 2|s:|ISfe?gffi{CfcV^T{±, ^^|6J«1g± 

'^LfztLxi:^mis^mi±m.Ltc^\ ^-^x. 
m^mmmmz^Lxii. m^fmLi nzmi 

y\iyyij[^^mmtLx. ¥m(^'y^xhMm^i^ti 

IXo y t'y ^'mutt^ t ifX'^ I . mi 

SHi'^l li09b>^^:fi-|SlC«t-Cit*)9 0' o 

[0 0 58] ^^v:. HStcfcUTJi, T-^'mil2*>' 
m^^tii::^mzm.x^-^2 0 2m^^tim^ 

t:mir^L-fztiK ti.^X^-^2 0 2^mf&^tiimmii 
zixizm^iiih<7)X'ii.^j:\'\ mn. #S«X'<— 9-2 

0 2 <7)T»iEffl!|cOffl^icH»«ffi 1 1 4 *ifirS-ri. ^ 
'Srv^ct a #a^^:^^— 9-2 0 2<7)fi[aS-^S-fii{i' 

x^^<ox'h^. ^^x. mm. mw<7)^m 1 1** 
m^tiij^ msizm^xui^) ^zy t'yi/>mi 

1 imm^tLtzmmi-ktsmi) izB.^x^-'^2o 

2miS.^tilXoi,ztiiiiX^\ Zotfili. y^y 

yi]\^<^r^Mizmmmm 1 1 4 ^^est-i. t ^ 

*»^> . :ft i: ttt*^;^^— If 2 0 2 tOTsiEfflatlffiiSl^I^lS 

mmmmiz-miztii^j:^\ 

[005 9] tti. :^mtmmizi5\.^xh. ±imim 

mmtsxr/^co^mt ix^^itzmmn^x^- 

^f 2 0 2 SrfflVit t. J: V>C fc{iv> 3 ^tt^V^ 

[0060] B - 2 ; %2mm%(rymm 
<^m\>lM^2mmmzii\^x\i. m^w&\ 

1 kXzW^X'^.-^ 2 0 2 ^ JgfiK-r S J: a t 

^W^2 1 ±{cft^*;^'<— 9-2 0 2 SrffM-r?. i 3 let 
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m^^tx^'^h, ^rfc. i5]ii(ct3v^-c{i. m^Fmii i 

[006 1] :^^mmizh^^xii. m^msLi 

9 1 (t Wim.mm<r>^m ) xh x . n^mm. 2 1 
<Dm^mzm^fihy\Ly9'-^\^tn-<^ii^ (ii9t 
fcv^-ctixmrt-ifi]) t®^£i-4mcft«^'<— 9-20 

® 1 1 4 il±^rai!^:MJi!{(c*^ r6j-ri.TSft!{«o 3 *> , 7 t'y 

L^V^fli^tC, tt^^X'<— If 2 0 2*«§ni.£7)-C'S) 

-V2 0 2c^TMAcommizii. mmmm mmmmi 
^-^20 2<7)rrMi,zmw.\^m.mti^m&wzm^x' 

[00623 <^mm2>jLMm2m^Bm'>zi5V^X 

ti, ^^:^^—f20 2coTm.mizim\^mmtim±'t 
?><Dt:@mi-^< . ^ttttx'^— f 2 0 2mmm^ 

Sizh-yxii. mm^ifimju^titimmmzmii^mm 

mm^fitzii^xh -oxh. mmm\^mmm^'>^ 

B«^mwho««. -r=5:t>*>. ^Siiai 1 l^T 

-^'iKii 1 2mmm$tifzmmmr£m^^mt 

m^B^mzh-^xii. mi oiz^s-txo^z. ^^x^ 
—t2 0 2commmkimnfz^'miM-tm^Tii 

ft^x^— 9-2 0 2. iiXv^mmmmcoiiLsmm^ti^ 

IS^^nrv^l,, ^^id^McUc^-^. 110 + 
izmirtiLXTT^tXoiz. m:^^-V-2 0 2<r)T^ 

\mzi±^m\^fmm^^titzkt^j:i. L*^t^r*^' 
z(7)mw.i^mmimytm4om^^iirzmmiz^ 
tixh^tttcht-h. m^m^i^zkmhm^i^'m 

§^rv\ ^rfc. IMlSmmnzTTsLtziio^z. 

2 l±tca«X'<-Hf 2 0 2l:J^fiJt'f S*^tt>|5l«iC 

th^btt^X'^h, 

[00633 <^fm3>±Mi^2mmm.i5iix^m. 

xmc^m^Bmmizhmmxt hztiihio^A.x'S>i. 
zm^izt. =7 t'yiJ^^ritoi^^t fca«fx'^— 9- 2 0 

'^\.z^^^ixrz-mmm.(n-^m^'ii) *^"{afit^v%j; a 



v^. 01 l(ci5V>T«4. »fi^2 0±tc?gE$^i 

fzW&2 0 1 4^rit>It7 h>i/«SSrM-r*& 

SrS^LfV^I)*>\ Cl^OJi^. Sfii2 0 lcr)^i7)Wc 

tttt>^'<-^f 2 0 2 ^jg^-rfitf, ^i^ttttx'<— 9-2 
0 2 ffT^'&m(r)^mMm^^ \^ti:\^ztt-^£h.'^ 
rniiM. ^itm±}.zmi^i\.tz^<r>oh. 

ij^bTiit£-H\^^z-m.-thnm<mcr)mi<iz^ a^sx 

9-2 0 2 iWim-tl\ii:\^<r>X'hi>. 

[ 0 0 6 4 ] ^fc, mmmM<nm.^m.owmi 
^tminmmzhnxit. m.x^-^202<mm 

|5l«T'J>l>, 

[0 06 5 3 §4>t. ±fSIIM^-mcfc^^-C{i. 34g^ 

M<ox>f vi-yym=f- (TFT^) ^m\-^tz7^T^y 

"/"i-y/m^f (^UtfTFD : Thin Film Diode) Srffl 
[ 0 0 6 6 ] C : 

feLh^O^B3c7)-^Sgjg.tl{cov ^XWn LtztiK IMM 

mm\th < t x-mTFX'ib *) . ±tmmmi,zi(i tx 
thztifx^t. ^mmtLx\i.. mumT<r)Xo 

[00673 <^m 1 >±.ti^mmmi 

^mm^z^ V ^Tti. ~n<^mL(r) 3 h(n-t^z(r,7i.w^ 

X'^-- 9-2 0 2S:K(tSJ:3lct/^*\ .Iiitcll<b-r, 
^J;c{f. M^8ilS*^'ffii.l.^#S^^0tt^^x^— 9-^0 

-suoe^l^x'^-Hf 2 0 2 *-:^<oa«RK^{ts t 

i: ffi(7)-gPiOtt«X'<— If 2 0 2 2:f6:^^oa«t 

f,znW<r)W^x^~^im^^ixt i. o \,ztmfi.\m 

Xhh. 

[0068] <^m 2 >±M^mmm.^zii\yt:\i. 
4 m<mmmz 1 {icosij-^-ctt^^x^— 9- 2 0 2 j^bk 

t-S.J:3KU>:. U>L^r*s<5. tt^^X'^— 9-2 02O 

%w<7^mmzxfi\f. 4-4 0 0 0 om(7mmmz i ji 

(m-^X\ ^atJcX'^-- 9-2 0 2c7)^ll*i^»c^l. 

^-^X. 4 00 0 011iOBStcl 

m. ?MAm<mmi.zim<m^x\ miX^-^20 

2mWL^ixhXoi,Z'tt<r)m.tL\\ $^>tc. ^ 
tc. ffi5lc[lJt-r-&#a«x^— 9-OS|iSSr|5l-,!;ti. 
[00693 

ft«x^— 9-^ i&1-SSM±coji)ltC7 t'y ^«];SSrife 
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immmmmm 

[HI] ^m^irn 1 mmmmizm m^mco-^ 
[112] ^m^Bim(^m2mim^Bmt'(^^r^m^ 

[04] y\iy'/m^l<ZiH^hv\^yyijHZ'0\-^X 

mmmit^h^tz^(7)mm:mi'fh'mmx'h 

im:WLmti'Wzi^<mm:m^th'mmx'h 

[07] (3.i)7}S.{e\)\i.mkx^-^(m 
mm^<7y^m^mmmx'h o , ( a 2 ) ( e 
2) (i. ±mmk:^^-^mm:m.'fmmx'h 

[ 08 ] ^mm^ 2 siifejgffin^s js^mcosi^ 
mmm^Mh-t^^tz^ffii^miis^s^h^mmx'h 

m:m.mt)^h^t:.^<nm^im.-th'mmx'h 
[01] 



102 101 30 10 




202 203 201 20 



[010] nmmm<ri^m\,z^hmms.<nmi- 
wm:mm-h^t3^fz^^<mmmi'tt^mmx'h 

[011] mmm.(n^m\,z\^hm^B^m.<^ii 
ffym.^m.^Bmti^^^t:^(^mm:m^h^mmx' 

10, 20. 5 0 s« 

101. 201. 501 

102, 203 

20 2 

1 1 m=i-mL 

1 1 1 ^SH 

I 1 2 T-:^'^ 

I I 3 X'f '/i-y'/m^^ 

1 14 BSlSi 

2 1 n^mi 

3 0 m^B 

4 0 ji^tli 

502 X^-^ 



[02] 



201 201 201 201 




[03] 




[[14] 



(a 1) )0 1 
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(a) 



600- 
601 * 



203 



Tgi»IJ < >^ ±3^19J 20 



Cb) 




301 



203 




20 




[010] 

J — 1__ 



BiS 
fHtt 



i 



202 ' 



1 



'40 



BIB) 



±5ft{ll 




202 
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[US] 



Y ^112 



iir 



X, 



113 



X, 



112 



•4^-202 

V 114 



3 



113 




3 



Hi 



A 



A 



113 



^ 
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